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(54) Apparatus for and method of processing printing data 



(57) Data formats (page description data, interme- 
diate data and raster data) for compositing respective 
ones of first to fifth pages with each other are previously 
determined. An interpreter and a renderer convert the 
respective pages to the data formats for compositing the 
same with each other. A page requiring no conversion is 
not converted. After the conversion, the pages 
expressed in the page description data, the intermedi- 
ate data and the raster data are subjected to first com- 
position, second composition and third composition 
respectively. The composition and the conversion can 
be dispersively performed, to enable processing in a 
short time without increasing the quantity of data in indi- 
vidual processing. Thus provided are an apparatus for 
and a method of processing printing data, which can 
process data in a short time with high throughput. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to an apparatus for 
and a method of processing printing data of printed mat- 
ter formed by a plurality of pages. 

Description of the Background Art 

In a step of preparing printed matter formed by a 
plurality of pages, a part of the plurality of pages is gen- 
erally outputted as a single plate (or film), to be printed. 
In this case, the respective ones of the plurality of pages 
are formed independently of each other and composited 
with each other through the so-called assembling, to be 
outputted as a single plate. 

Fig. 10 is adapted to illustrate first exemplary con- 
ventional composition processing. For convenience of 
illustration, it is assumed here that two pages are com- 
posited with each other. 

Terminals 101 of a composition processor form 
printing data (hereinafter referred to as "page data") 
expressing the respective ones of a plurality of pages. 
The page data are in the following three data formats: 

(1) "page description data" (e.g., "PDL" or "PDF") 
understandable by a programmer 

(2) "intermediate data" (e.g.. "run-length data") 
before bit-mapped development 

(3) "raster data" (the so-called "bit-mapped data' 1 ) 
which is the final output form 

As shown in Fig. 10, the pages formed by an oper- 
ator through the terminals 101 are generally expressed 
in page description data. Strictly, the operator forms an 
original expressed in page description data through the 
terminals 101 so that the original is split into the respec- 
tive pages, while it is assumed that the pages are 
formed through the terminals 101, in order to simplify 
the illustration. An assembler 102 composites two 
pages which are expressed in page description data 
with each other. This assembler 102 merely composes 
a single plate from two pages, and the composed plate 
is expressed in page description data. Whether the two 
terminals 101 form pages respectively or either terminal 
101 forms two pages, the respective pages are formed 
independently of each other, to be composited with 
each other through the assembler 102. 

An interpreter 103 converts the composed plate to 
intermediate data, which in turn is further converted to 
raster data through a renderer 104. A recorder 105 out- 
puts the plate expressed in the raster data, which can 
be outputted as printed matter, to complete the series of 
processing. 

Fig. 1 1 is adapted to illustrate second exemplary 



conventional composition processing. In this example, 
two terminals 101 form pages in a page description 
data, which in turn are converted from intermediate data 
to raster data independently of each other through inter- 

5 prefers 103 and renderers 104 respectively. An assem- 
bler 102 composes a single plate from the two pages 
expressed in the raster data. A recorder 105 outputs the 
composed plate, which is expressed in raster data simi- 
larly to the aforementioned first conventional example. 

10 The difference between the first and second con- 
ventional examples resides in that whether the pages 
are composited with each other in a page description 
data format or a raster data format, and the modes of 
the plates finally inputted in the recorders 105 are iden- 

15 tical to each other. 

However, the aforementioned conventional exam- 
ples have the following problems respectively: 

The first conventional example converts the data 
format of the plate after page composition, and hence 

20 the quantity of converted data is increased to require a 
long time for the processing. In this case, the composi- 
tion processor may comprise a plurality of CPUs for per- 
forming the processing in a split manner, while it is 
difficult to split the composed plate formed by single 

25 data. If the pages forming the plate are prepared in dif- 
ferent periods, further, the processing cannot be started 
until all pages are prepared, and hence the throughput 
of the overall unit cannot be improved. If the pages are 
formed in different data formats (when a certain termi- 

30 nal 101 forms a page of a raster data format, for exam- 
ple), further, the pages cannot be composited with each 
other unless the data formats thereof are equalized with 
each other. 

On the other hand, the second conventional exam- 
35 pie composites the pages expressed in raster data with 
each other. In general, however, the information quan- 
tity of raster data is so large that a long time is required 
for compositing pages expressed in the raster data with 
each other, and hence it is difficult to improve the 
40 throughput as a result. 

Further, pages once composited with each other 
may be corrected later. When page data are corrected, 
all processing must be performed again in both conven- 
tional examples, to remarkably reduce workability. 

45 

SUMMARY OF THE INVENTION 

The present invention is directed to an apparatus 
for obtaining printing data for printed matter by compos- 

so iting a plurality of pages with each other. 

The apparatus is adapted to obtain printing data for 
printed matter by compositing a plurality of pages with 
each other. The plurality of pages are classified into a 
first part to be composed in a page description data for- 

55 mat, a second part to be composed in an intermediate 
data format, and a third part to be composed in a raster 
data format. The apparatus comprises data format con- 
version means comprising first conversion means for 
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converting the page description data format to the inter- 
mediate data format, and second conversion means for 
converting the intermediate data format to the raster 
data format, control means comprising first control 
means for acquiring a first page group expressed in the 5 
page description format from the first part of the plurality 
of pages, second control means for controlling the data 
format conversion means thereby converting the sec- 
ond part of the plurality of pages to a second page 
group expressed in the intermediate data format, and w 
third control means for controlling the data format con- 
version means thereby converting the third part of the 
plurality of pages to a third page group expressed in the 
raster data format, and data composition means com- 
prising first composition means for compositing the first 75 
page group, second composition means for compositing 
the second page group, and third composition means 
for compositing the third group, for obtaining the printing 
data from the first to third page groups. The first to third 
composition means are operable independently of each 2 o 
other. 

Composition of a plurality of pages and data format 
conversion can be dispersively performed, whereby the 
quantity of data in individual processing is not remarka- 
bly increased, the processing can be performed in a 25 
short time, and the throughput can be improved. 

In a preferred embodiment of the present invention, 
the apparatus further comprises means for replacing a 
specified page of the printing data obtained by the data 
composition means with a new page. 30 

Only a difference around correction can be re-com- 
posed without performing all processing again, whereby 
correction can be readily performed without reducing 
workability. 

The present invention is also directed to a method 35 
of obtaining printing data for printed matter by compos- 
iting a plurality of pages with each other. 

Accordingly, an object of the present invention is to 
provide an apparatus for and a method of processing 
printing data having high throughput, which can process 40 
data in a short time. 

Another object of the present invention is to provide 
an apparatus for and a method of processing printing 
data which can readily correct data to be corrected later. 

The foregoing and other objects, features, aspects 45 
and advantages of the present invention will become 
more apparent from the following detailed description of 
the present invention when taken in conjunction with the 
accompanying drawings. 

so 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 illustrates an exemplary structure of a system 
into which a printing data processor according to 
the present invention is assembled; 55 
Fig. 2 is a functional block diagram schematically 
showing the structure of the inventive data proces- 
sor shown in Fig. 1 ; 



Fig. 3 is adapted to illustrate a state of the data 
processor shown in Fig. 2 processing a plurality of 
page data; 

Fig. 4 is a conceptual diagram showing exemplary 
composition of a plurality of pages; 
Fig. 5 illustrates an exemplary hierarchical structure 
of data stored in a magnetic disk; 
Fig. 6 illustrates principal part of page management 
data provided as part of page data; 
Fig. 7 is a flow chart showing the procedure of page 
composition in the data processor shown in Fig. 2; 
Fig. 8 is a flow chart showing an exemplary proce- 
dure of page replacement; 

Fig. 9 is a flow chart showing another exemplary 
procedure of page replacement; 
Fig. 10 is adapted to illustrate first exemplary con- 
ventional composition; and 

Fig. 11 is adapted to illustrate second exemplary 
conventional composition. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

An embodiment of the present invention is now 
described in detail with reference to the drawings. 

A. Outline of Structure of Data Processor: 

Fig. 1 illustrates an exemplary structure of a system 
into which a printing data processor 20 according to the 
present invention is assembled. Five terminals 10 and 
the data processor (printing data processor) 20 form a 
network through a data line 5. The terminals 10, which 
are desktop computers, have functions of forming origi- 
nals on the basis of instructions by an operator. Printer 
drivers 1 1 output the originals formed by the terminals 
10 in the data format of page description data. The for- 
mat of the data outputted from the terminals 10 is not 
restricted to the page description data format, but the 
terminals 10 may preserve previously formed raster 
data or intermediate data in magnetic disks or the like 
for outputting the same. Further, the terminals 10 may 
be workstations, and the number thereof is not 
restricted to five but at least one terminal 1 0 may be pro- 
vided. 

The data processor 20 has a function of splitting the 
plurality of originals formed by the terminals 10 into 
pages, composing a single plate from the plurality of 
pages, and transferring the same to an output unit 80 as 
raster data. The data processor 20, which is connected 
with the output unit 80, comprises a magnetic disk 15. 

Fig. 2 is a functional block diagram schematically 
showing the structure of the data processor 20 accord- 
ing to the present invention. As shown in Fig. 2, the data 
processor 20 comprises an input interface 21, a page 
separator 22, first composition means 30, an interpreter 
23, second composition means 31 , a renderer 24, third 
composition means 32 and an output interface 25, for 
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feeding the data of the originals transferred from the 
respective terminals 10 in this order and outputting the 
same to the output unit 80. 

The input and output interfaces 21 and 25 are 
employed for connection with the terminals 10 and the 
output unit 80 respectively. The page separator 22 is a 
processing part for splitting the originals formed in the 
terminals 10 into pages. The first, second and third 
composition means 30, 31 and 32 are processing parts 
for compositing the pages expressed in page descrip- 
tion data, intermediate data and raster data with each 
other respectively. Further, the interpreter 23 is a 
processing part for converting the page description data 
to the intermediate data, and the Tenderer 24 is a 
processing part for converting the intermediate data to 
the raster data. 

The data processor 20 is further provided therein 
with control means 40 for controlling the respective 
processing parts. While the control means 40 is formed 
by a CPU, the number of such CPU is not restricted to 
one but a plurality of CPUs are preferably provided. If 
the control means 40 is formed by a plurality of CPUs, 
these CPUs can deal with pages forming a single plate, 
to result in improvement of the throughput. 

The magnetic disk 15 stores processing software 
for the data processor 20. as well as page data of vari- 
ous data formats described later and operational infor- 
mation of the data processor 20. 

B. Contents of Page Composition: 

The contents of the page composition in the data 
processor 20 having the aforementioned structure are 
now described with reference to concrete examples. 
Fig. 7 is a flow chart showing the procedure of the page 
composition in the data processor 20. Fig. 3 is adapted 
to illustrate a state of the data processor 20 processing 
a plurality of page data. Fig. 4 is a conceptual diagram 
showing exemplary composition of a plurality of pages. 

In advance of the page composition, the data proc- 
essor 20 first performs page splitting, in order to unify 
the sizes of the pages forming printed matter. Namely, 
the page separator 22 splits the originals formed in the 
terminals 10 and transferred to the data processor 20, 
so that the split pages are composited with each other. 
In the example employed here, the data processor 20 
composites five pages, i.e., first to fifth pages with each 
other, as shown in Fig. 3. In this case, the page separa- 
tor 22 separates originals (first to fourth pages in Fig. 3) 
expressed in page description data, and data (fifth page 
in Fig. 3) transferred as raster data from the beginning is 
not split since the same is already page unit data. These 
five pages may be transferred from a single or different 
terminals 10. The data format is not converted by the 
page splitting. 

In the composition of the split pages, the control 
means 40 first determines whether or not the page data 
of the object pages are in a processable data format at 



a step S1 (Fig. 7). The operator previously specifies the 
data formats for compositing the respective pages with 
each other, and the current data formats of the respec- 
tive pages can be determined through identifiers. This is 

s now described with reference to Figs. 5 and 6. 

Fig. 5 illustrates an exemplary hierarchical structure 
of the data stored in the magnetic disk 15, and Fig. 6 
illustrates principal part of page management data pro- 
vided as part of the page data. 

w The magnetic disk 1 5 stores job data, impose data, 
book data, page data, parts data, composed page 
description data, composed intermediate data and com- 
posed raster data in the hierarchical structure shown in 
Fig. 5. The job data indicate operational information of 

is the data processor 20, and the operator previously 
specifies and records in what data formats the respec- 
tive pages must be composited with each other in the 
job data. The impose data records page arrangement 
information after the page composition, i.e., assembling 

20 information. 

The book data, the page data and the parts data 
indicate the printed matter which is the final product the 
pages forming the printed matter, and parts described 
on the pages respectively While Fig. 5 shows only the 

25 data of the first and second pages for convenience of 
illustration, the magnetic disk 1 5 stores data of all pages 
forming the printed matter as the page data. The page 
management data shown in Fig. 6 are recorded in part 
of the page data. 

30 The principal part of the page management data is 
formed by "keys" indicating the attributes of the pages 
and "values" thereof, as shown in Fig. 6. The "keys" 
include "type", "data format", "date" and the like, for 
example. The control means 40 recognizes the "data 

35 format" of the page management data as the identifier 
indicating the current data format. In case of Fig. 6, 
therefore, the control means 40 determines that the 
data format of this page is the page description data for- 
mat. If the data format of the page is converted, the "val- 

40 ues" are also changed following this. 

Referring again to Fig. 7, the control means 40 
compares "the data formats for compositing the pages" 
recorded in the job data with the "data formats" deter- 
mined from the page management data at the step S1 . 

45 For example, it is assumed that the job data records 
that "the first and second pages are composited in page 
description data, the third page is composited in inter- 
mediate data, and the fourth and fifth pages are com- 
posited in raster data" in Fig. 3. However, the first to 

so fourth pages are expressed in "page description data" 
splitting the originals of the page description data, and 
the fifth page is expressed in "raster data". Therefore, 
the control means 40 determines that the first page is in 
a processable data format at the step S1 , and advances 

55 to a step S3. 

At the step S3, the control means 40 determines 
whether or not the processing is performed as to all 
pages included in the book data. Only the first page is 
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processed in this case and hence the control means 40 
advances to a step S5 to increment the number of the 
processed page to 2. Thereafter the control means 40 
returns to the step S1 again, for processing the second 
page. s 

The control means 40 also determines the second 
page as processable since the data format for compos- 
iting the same matches with the current data format, 
and performs a process similar to the above. 

The control means 40 determines the third page as io 
unprocessable since the data format for compositing the 
same is "intermediate data" and the currently deter- 
mined data format is "page description", and advances 
to a step S2 for converting the data format of the third 
page to that for compositing the same. The interpreter is 
23 performs this processing for converting the page 
description data to the intermediate data. After conver- 
sion of the data format, the control means 40 advances 
to the step S3, for performing processing similar to the 
above. The control means 40 determines the fourth 20 
page as unprocessable since the data format for com- 
positing the same is "raster data" and the currently 
determined data format is "page description data", and 
returns to the step S2 for converting the data format of 
the fourth page. At this time, the interpreter 23 converts 25 
the page description data to the intermediate data, and 
thereafter the renderer 24 converts the intermediate 
data to the raster data. After the conversion of the data 
format the control means 40 advances to the step S3 
for performing processing similar to the above. 30 

Then, the control means 40 determines the fifth 
page as processable since the data format for compos- 
iting the same is "raster data" and the currently deter- 
mined data format is also "raster data", and advances to 
the step S3 without converting the data format. The con- 35 
trol means 40 repeats a procedure similar to the above 
for completely processing all pages of the printed matter 
to be processed, and then advances to a step S4. 

All pages are in the data formats for compositing 
the same in the stage of the step S4, so that the compo- 40 
sition is performed in accordance with the impose data. 
Fig. 4 conceptually illustrates this processing. At the 
step S4, the first, second and third composition means 
30, 31 and 32 perform the composition in response to 
the data formats of the pages to be composited with 45 
each other. Namely, the first composition means 30 
composites the first and second pages expressed in the 
page description data to form a plate. Arrangement of 
the pages in the composition is decided in accordance 
with the impose data. The interpreter 23 converts the so 
plate composed in the first composition means 30. 
which is in the page description data, to intermediate 
data. The second composition means 31 composites 
the plate converted to the intermediate data with the 
third page. Arrangement of the third page is also ss 
decided in accordance with the impose data. The ren- 
derer 24 converts a plate composed in the intermediate 
data format to raster data. The third composition means 



32 composites the plate converted to the raster data 
with the fourth and fifth pages. Also in this case, 
arrangement of the pages is decided in accordance with 
the impose data. 

Thus, a single plate is composed from the first to 
fifth pages, as shown in Fig. 4. The composed plate is 
transferred to the output unit 80 through the output inter- 
face 25, to be outputted. 

The feature of the aforementioned processing 
resides in that the composition of the plurality of pages 
and the data format conversion are dispersively per- 
formed. Due to the dispersion of the composition and 
the data format conversion, the quantity of data in indi- 
vidual processing is not remarkably increased, whereby 
short time processing is enabled. Particularly when the 
control means 40 comprises a plurality of CPUs, the 
throughput can be remarkably improved since each 
CPU can deal with each processing. 

The composition and the data format conversion 
are dispersively performed also when the pages are 
formed in different periods or in different data formats, 
whereby the throughput is not remarkably reduced. For 
example, the data format of only the fifth page is differ- 
ent in the above example. Even if formation of the fourth 
page is delayed in the above, data format conversion of 
the first to third pages and composition by the first and 
second composition means 30 and 31 are possible." 

The above is a mere example, and the first to fourth 
pages expressed in the page description data can be 
composited with each other in any composition means 
as shown in Fig. 3, when the data format for composit- 
ing the same recorded in the job data is converted to 
another format. For example, it is also possible to spec- 
ify the first to fourth pages to be composited with each 
other in the raster data format. In this case, however, the 
third composition means 32 composites all pages with 
each other similarly to the second conventional exam- 
ple, and improvement of the throughput cannot be 
expected as a result. When the operator records the 
data formats for compositing the pages with each other 
in the job data, therefore, it is preferable to disperse the 
composition if possible. However, it is not approved to 
specify the page such as the fifth page expressed in 
raster data in advance of the processing to be compos- 
ited in the first or second composition means 30 or 31. 

C. Page Replacement: 

The pages composited with each other in the afore- 
mentioned manner may be corrected in general. For 
example, parts data forming the pages may be changed 
later. In this case, the data processor 20 performs page 
replacement. This page replacement is now described. 

Fig. 8 is a flow chart showing an exemplary proce- 
dure of the page replacement. In this case, originals for 
printed matter are partially corrected and the corrected 
originals are inputted in the data processor 20 from any 
terminal 10. Therefore, pages (hereinafter referred to as 
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"corrected pages") related to the corrected originals 
split by the page separator 22 include unchanged and 
changed pages. 

At a step S81 , the control means 40 compares each 
corrected page to be processed with the original page 
corresponding thereto, and makes a determination as to 
presence/absence of difference. If the corrected page is 
identical to the original page, the control means 40 
advances to a step S84 for determining whether or not 
the processing is performed on all pages included in 
book data. If any unprocessed page remains, the con- 
trol means 40 increments the page number (step S85), 
and returns to the step S81. 

If the corrected page is different from the original 
page, on the other hand, the control means 40 
advances to a step S82, for erasing the original page 
corresponding to the corrected page. The control 
means 40 may not necessarily erase the original page 
but may overwrite or insert the corrected page on or in 
the original page. Then, the control means 40 advances 
to a step S83, for converting the page data of the cor- 
rected page to a data format for compositing the same. 
This conversion is adapted to convert the page data to 
the data format for compositing the same previously 
specified and recorded by the operator in the job data, 
identically to the processing at the step S2 shown in Fig. 
7. When the data format of the corrected page is identi- 
cal to that for compositing the same, the control means 
40 directly advances to a step S84 without converting 
the data format. 

The control means 40 repeats the aforementioned 
procedure for completing the processing on all pages 
included in the book data, and then advances to a step 
S86 for compositing the corrected pages with each 
other in accordance with the impose data. This process- 
ing is identical to that at the step S4 in Fig. 7. If the cor- 
rected page is converted to raster data, for example, the 
third composition means 32 composites the plate with 
this page. At the step S86, only the corrected pages 
determined as being different from the original pages at 
the step S81 are composited. 

Fig. 9 is a flow chart showing another exemplary 
procedure of page replacement. In this case, printed 
matter is partially corrected and only the corrected part 
is inputted in the data processor 20. Therefore, cor- 
rected pages include only changed pages. 

At a step S91 , the control means 40 erases an orig- 
inal page corresponding to each corrected page. This 
processing is identical to that at the step S82 in Fig. 8. 
The control means 40 may not necessarily erase the 
original page but may overwrite or insert the corrected 
page on or in the original page. 

Then, the control means 40 advances to a step 
S92, for converting the page data of the corrected page 
to a data format for compositing the same. This conver- 
sion is adapted to convert the page data to the data for- 
mat for compositing the same previously specified and 
recorded by the operator in the job data, identically to 



that at the step S2 shown in Fig. 7. The control means 
40 performs no conversion when the data format of the 
corrected page is identical to that for compositing the 
same, similarly to the above. 
5 Then, the control means 40 advances to a step 
S93, and determines whether or not all corrected pages 
are processed. If the determination is of NO, the control 
means 40 increments the number of the corrected 
pages (step S95), and returns to the step S91 . 
10 rf the determination at the step S93 is of YES, on 
the other hand, the control means 40 advances to a 
step S94, and composites the corrected pages in 
accordance with the impose data. If the corrected page 
is converted to intermediate data, for example, the see- 
rs ond composition means 31 composites the plate with 
this page, identically to the processing at the step S4 in 
Fig. 7. 

Either processing shown in Fig. 8 or 9 is adapted to 
re-composite only differences around correction in com- 

20 mon. Not the entire processing is repeated but only the 
pages changed by correction are re-composited, 
whereby the pages can be readily corrected without 
reducing the workability. 

While the invention has been shown and described 

25 in detail, the foregoing description is in all aspects illus- 
trative and not restrictive. It is therefore understood that 
numerous modifications and variations can be devised 
without departing from the scope of the invention. 

30 Claims 

1 . An apparatus for obtaining printing data for printed 
matter by compositing a plurality of pages with each 
other, 

35 

said plurality of pages being classified into: 

a first part to be composed in a page 
description data format, 
40 a second part to be composed in an inter- 

mediate data format, and 
a third part to be composed in a raster data 
format, said apparatus comprising: 

45 a) data format conversion means com- 

prising: 

a-1) first conversion means for 
converting said page description 
so data format to said intermediate 

data format, and 

a-2) second conversion means for 
converting said intermediate data 
format to said raster data format; 

55 

b) control means comprising: 

b-1) first control means for acquir- 
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ing a first page group being 
expressed in said page descrip- 
tion format from said first part of 
said plurality of pages, 
b-2) second control means for s 
controlling said data format con- 
version means thereby converting 
said second part of said plurality 
of pages to a second page group 
being expressed in said interme- io 
diate data format, and 
b-3) third control means for con- 
trolling said data format conver- 
sion means thereby converting 
said third part of said plurality of is 
pages to a third page group being 
expressed in said raster data for- 
mat; and 

c) data composition means for obtain- 20 
ing said printing data from said first to 
third page groups comprising: 

c-1) first composition means for 
compositing said first page group, 25 
c-2) second composition means 
for compositing said second page 
group, and 

c-3) third composition means for 
compositing said third group, 30 
wherein 

said first to third composition means are opera- 
ble independently of each other. 

35 

2. The apparatus in accordance with claim 1 , wherein 

said second control means comprises: 

b-2-l) means for extracting a first objective 40 
page being expressed in page description 
data from said second part of said plurality 
of pages, and 

b-2-2) means for converting said first 
objective page to said intermediate data 45 
format by activating said first conversion 
means. 

3. The apparatus in accordance with claim 2, wherein 

50 

said third control means comprises: 

b-3-1) means for extracting a second 
objective page being expressed in page 
description data from said third part of said 55 
plurality of pages, 

b-3-2) means for converting said second 
objective page to a third objective page of 



said intermediate data format by activating 
said first conversion means, and 
b-3-3) means for converting said third 
objective page to said raster data format by 
activating said second conversion means. 

4. The apparatus in accordance with claim 3, wherein 

each of said plurality of pages includes con- 
tents and page management data, 
said page management data includes an iden- 
tifier indicating the data format of said contents, 
and 

said control means refers to said identifier. 

5. The apparatus in accordance with claim 4, further 
comprising: 

d) means for replacing a specified page of said 
printing data obtained by said data composition 
means with a new page. 

6. The apparatus in accordance with claim 5, wherein 

said intermediate data format is a run-length 
format. 

7. A method of obtaining printing data for printed mat- 
ter by compositing a plurality of pages with each 
other, comprising steps of: 

a) classifying said plurality of pages into: 

a first part to be composed in a page 
description data format, 
a second part to be composed in an inter- 
mediate data format, and 
a third part to be composed in a raster data 
format; 

b) acquiring a first page group being expressed 
in said page description format from said first 
part of said plurality of pages; 

c) compositing said first page group; 

d) converting said second part of said plurality 
of pages to a second page group being 
expressed in said intermediate data format; 

e) compositing said second page group; 

f) converting said third part of said plurality of 
pages to a third page group being expressed in 
said raster data format; and 

g) compositing said third page group, wherein 

said printing data are obtained through 
respective composition in said steps c), e) 
and g). 

8. The method in accordance with claim 7, wherein 
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said step d) comprises steps of: 

d-1) extracting a first objective page being 
expressed in page description data from 
said second part, and s 
6-2) converting said first objective page to 
said intermediate data format. 



The method in accordance with claim 8, wherein 
said step f) comprises steps of: 



10 



M) extracting a second objective page 
being expressed in page description data 
from said third part, 15 
1-2) converting said second objective page 
to a third objective.page of said intermedi- 
ate data format, and 

f-3) converting said third objective page to 
said raster data format. 20 

1 0. The method in accordance with claim 9, wherein 

each of said plurality of pages includes con- 
tents and page management data, 25 
said page management data includes an iden- 
tifier indicating the data format of said contents, 
and 

said identifier is referred to in each of said 
steps b), d) and f). 30 

11. The method in accordance with claim 10, further 
comprising a step of: 

h) replacing a specified page of said printing 3s 
data obtained through respective comosition in 
said steps c), e) and g) with a new page. 

1 2. The method in accordance with claim 1 1 , wherein 

40 

said intermediate data format is a run-length 
format. 
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(54) Apparatus for and method of processing printing data 



(57) Data formats (page description data, interme- 
diate data and raster data) for compositing respective 
ones of first to fifth pages with each other are previously 
determined. An interpreter and a renderer convert the 
respective pages to the data formats forcompositing the 
same with each other. A page requiring no conversion 
is not converted. After the conversion, the pages ex- 
pressed in the page description data, the intermediate 



data and the raster data are subjected to first composi- 
tion, second composition and third composition respec- 
tively. The composition and the conversion can be dis- 
persively performed, to enable processing in a short 
time without increasing the quantity of data in individual 
processing. Thus provided are an apparatus for and a 
method of processing printing data, which can process 
data in a short time with high throughput. 
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